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Data Report on Series 5 Reflood Experiment

Jun SUGIMOTO, Yoshio MURAO, Tadashi IGUCHI, Takashi SUDOH,
Yukio SUDO, Yasushi NIITSUMA, Yoshio FUKAYA and Kenmei HIRANOC

Division of Reactor Safety, Tokai Reserch Establishment, JAERI

( Received November 29, 1977 )

Measured results and calculated heat transfer behavior
in Series 5 reflood experiment are presented.

The purpose of experiments carried out from March
to April 1977 was 1) to examine quench characteristics at low
flooding rate in 2 step-wise variable flow rate, 2) to measure
steady state differential pressure in the core, and 3) to
observe flow oscilation behavior of the system with small
inlet flow resistance.

Analysis was given previously.

Keywords : Reflood, Quenching, Heat Transfer, LWR,
LOCA, Flow Oscillation




JAERI-M 7450
H X
‘ 1. L e e e s 1
0 FEERMBLEEBRFEE e SN e 3
' 0 1 BEFE ceeceeeeereeter e 3
,; 0.9 SEEETTEE  eereerereeseeeesen e 4
; g, 3 EPEIBRBLUT — UL e s s 8
aﬁ 9 1 EHHITE MBS ceeeeeeereereseesser e e s s 8
39 F o AHBEBDOREEL  ceoeeeeeeeeeei 8
B SEBRZRME  eoreeeereeeesiseennen s S 14
5. F-4%8 g T i 17
51 EBREME -EBEETOT 4 - e e e 17
52 ZEEMABCESHR s 17
5.3 BE -IEH - FEE T — 4 ceeeeeseseenni s 17
6, A EATE e s 18
B #E Tk TP VPI PRSP P 19
F o R e e 20
BHEE 1 eveeeovereneeeeeteeneeee i s s e 200
BHGRE 2 eeeeeesesseseereessenene s s e s e s 207
\
i



JAEBRI-M 7450

Contents

1. Tntroduction ....iseesearesassrosrovasarresarscnsmasnrrracses
2. Test DescTiption . .eeveivcasaensraraseacnsssnsnrnaerascnnsos
2.1 Test Rig Description .....cvicreeenririivmrcntanercnnecons
2.0 TeSt ProCedUTE .vieeeseoresrassacsssasvreessatsessossassnss
3. Instrumentation and Data Reduction ......ccccessrnsvnoneacns

3.1 Instrumentation ...rcesceresnaeciatssrrsessenaoncnaareaasran

o 0 m o

3.2 Data Reduction ...ivvsrrecasvenceen R R RN R
4, Test CoNdIitions v.eccessersrarsosstsststocsosanssssssrrsactasss 14
S, DAEA  eseeosereevsnrssassssonsaatra st sanasn st orassatuns 17

5.1 Test Conditions and Temperature Profile .......cccorrecveens 17

5.2 Heat Flux and Heat Transfer Coefficient .....seecececsee-n. 17

5.3 Temperature, Pressure and Flow Rate ......ccivvseorennscecen 17
B, AFLETWOLA  +ivesvveanvsnnnsronssoasesrssssossseassssnssssnvans 18

ROFOTEICES  vesevesenansnsessstaissnesssssasessannanssarssnans 19
DALA s ocessnssasssnsssrssssssasrsnssssansrarsssssnnsnsesesces 20
Appendix 1 R R LR LR Rt 1Y

Appendix 2 SR R LYoy




e ——— i

JAERI-M 7450

. & L # =%

KR K ORI ik B ORI ARR £ W~ B nI, BRI 8L RIFE S
PR T — FOBFR, KMEREMREK 4 X 4RSSV FLAR N NUBRKER LT OR
T& T,

AEERL, BAS 28 3HLS 4 AT Tirbh i —E0BFEKER (2Tt Y - X
SEREIFER)THONKLT - 22280 TH 3B,

IHhFTI, REELHHTY I —-X1, 2, 3, 4EBRTHNTEYD, FORBERKRD
L - MCHEIhTL 3,

S — X 1%ER: JAERI-M- 65511
v - X2 AEERR JAERT -M- 67872’
v 1] - X2 BEE : JAERI-M- 57333)
) - R3EE JAERI_M_59834) (5 - 2%)

JAERI-M- 69817

- X4 HEER JAERI-M_71696) (5 - 41 )
JAERI-M—69827) |

Y -X1, 2HBICLIDBEAKRZOEHNBRENIIN, v - X3ERICEO—KFE
WEBES ORE, ABASEEORKEsBohICENT, S, v - XAERICLDZFIER
D% RBAMETEOXREMBHOMIIINI, Tho, —EOERT, RBEAEEFAERE
OER/ILLISER, 1000 CETOEREEB,

¥, BEICEOTR, RAEEEEENEAREYREEoRES) EEMEAORE
$57 2 PBHOZESE, ¥~ ) -2 —v~KkE, FLARS FROAENL I i

I - XREEBEBOTRULOERERICE S, UTOIE4ESAERER & L,
(1) BEEkFETDOI T F&5HE

@2 wERREICBTAFELOEREY

@) VR T LOREEY

1, QO—EFEHBEAEROI LEAFKES 27 » 7 IXELINEERB ( 2XF » THA
FEBA ) (IEBREE 5300 FALEL, HRBOO—EHEAEZRIIERES 5200 B & LTHER
ERHLTL 3,

@Dy R FLEFBEEBRICEB T, REROVATLGHEERICH UALERD 174 BE/N
K1 oT B, VL ORRIERES 5500 BAT 5 o
$%ﬁu£wfu,itﬂ?@%ﬁtomfﬁﬁgﬁm,%ﬁﬁ&mﬁﬁmaéntog
a) FREMBKE VS, B v neiiks v 7 ORI L BAKEROAEHE DR Lo
b) BEF ¥ 2l 778 Y ) 2 BT HL LICLZREARBEONE,

o) FLALDEROBAL EREBRAEHEEOH LEFFROKNLDOER/I.

d) R ERSr 2 BIE S D HEL

)




JAERI -M 745¢0

e) TRIFEAKKEDOR 7 v 7RI E .

AERICB T AEEREKE, BTEY ) - X4EBR TR oL O4ABURALTL 3,
RRGEEEFNAORAEHIBEGEEICEL Y - X5 ZRICBIT IARBUHDOH L EEL S
DO IBHDD 5Dt oo ABEIBIT SREERT - 2500 DT DBEHIC L 3,




JAERI-M 7450

2. KBEBLERFEOHME

21 % o

BEKRBEBO 7 o - v - A Fig. 211057,

BEARBREEICE T 25MRRE ORERROBOTH 3,

(0 72 M EFOFLAEET 2o |

(2 BMEBERT . EFOLET L 20 oB0E CORBERZERET S,

B EEZ2 V7 EFOBMESLERT 3, |

@ W - L FE2Y7 i FxVd—"—KEZWHEL, ¥+ -"-HOAEIIB 3,

B Fuvrhe-@: EBFEOFT IV -HAERT B,

LTI, FERREREL NS BRT ARG, B, XV TS THESN, BKRE
VAT LEBBEEIIOETX 5,

HKXETIE, TS, BREY7, REF, ok, FEORBELLL TS, FTHE Y
JTRICEZ ONBEAKIAELE -2 - (FRAS )Y ICLOoMBAIN S, BFKI, BREVT
TFR VBELRAT Y AT WIS XN, ERICHAIND, BAZ VIR, TR LS
RABHAKEEZTEL DS v 7 ThHbo

URT AR, ¥ VAT, Tl LS A, TR, BRI L F 4, TR
W EEZYY, N T 7 AV IBIOEI AT —F—N=-T 0 -2V WHEF-LFZ
IS B, |

FRIMBOLEBF Vv F 412, WlFE -V FEVIEEREF Y7 EEHEINTED, BT
L LARTHHEINKEERD, TnEORBEBLR -V F2 VYIRS v I ~Bb b, 71X
BEES v I~FEHRBICR, BFFO—XRRZRLEE L BRLASRToNnTNS, EEZ ¥
73, BNy T 7 2V JICER LTINS, N 774 VI ICBENHBEESMGRENT
Bh, BEAA*—EOCEHICERETETALDICEFHZINT VS, EV—TOTRTDE V7
i, BEE (EFE2 v 72KR<), SHRARKER, EAHELRMAMEN TS, Vv —7T&R
DEBBEOEIIL, TXIMBEREEIIREINTVE, BARIBE Y bR, EXT v L&
DEFBRIESLITHEARERZN, 82 Y7 ZEBBICLOBIEINTL S,

FZ MO A Fig, 221057 72 MBI 4 x 4 EFRTENORBE Y PV LT
AZITPWH LB E EL > T b,

BRI A7 Y L ABOBELEE T ONBICHA LI MOD SH 2TV 5o RBARIIE
BICL AEEREMBL R THE, GHAORBIHL, BBR2H1 v 2HTH L. ¥BF
MORBEETGREIARBRICLDHA NS, REMEAR 05mm O¥— ZHCABED
T, ISR LD CRBEEECBAY 5h T3, BREHT, REKOMAITUED S
90° M LAEE LK, THICEIEHIN T S

2kt 600mm B CTWAT SR ZA_=-%27 ) v FICLD EFRTRCES, RiFzh
T B

—3_



JAERI-M 7450

REMEN Y FLEAR L RBAEIR, 8ABET, 4175 ¥ DIl DEBIN T B,
HRBAEZIE -2 8RfAT o, 1275 Y EBOMBHRE - 2hRAT oh, HEORE
IR T AL EMAETA S,

TACO LT LT F ATl F il LTS,

BT LS aid, KRR DRSS AR B L TR ER A RS LR S v 0 IR
BNTW S, &7, BRELHOR LT TL 2F v ) 3 —~N—ZEEDONBT BT, 58
BENABENRT LN T E, IR SNTVEBHES S RESEBL T, NBOKEHTE
BEOEBHRETH S,

THTV o, ERIAEL#ERD, FECHBASLESEINIAEY, FRICEARE
BRI/ A2 AhTthThRI ohTind, AMICH, SRAKOREECE 2MU 4
FRLTC, BIZRAEGMTERT N 7| BBEENBT 220 0BSHELE LHELEE»
Wﬁénfwéoééu,%2b%&kﬁ@ﬁﬁ%%ﬁ?%tm@%%t~ﬂ&,ﬁ%m%%
BEMSIMATONTO S, FH7LF LHEE, §NTTFT 7o vy P TS, BEk
DREEHEABELORBELETF 7o v Fa-—7CHREIN, THESLF L2048 RT D
B o
TR MEOBRERIE, B2 OBRICES LRBHM SRBEN T B, $HbL LBOE
Bilid, A MBS CBNIIE Y2 =y b, 22— v FICRBEOBNI-GHE
7 ARD, ARTET L F AFORBRMEBRTICE, MTHOBENT 70 vy BEZhFABNS
T 5,

EBFUF 2R F R MRIT, MY BLUEAROWRECEE OBBIF & EBE OBREE A
ERLT, KEFMOEMAME LEBMEICEE AT 3, 277X FRIZ. $RTEHEE
SH, ELICRRAN-TERESRT B, o

FRIMBIE, T F LAEEHTLERNONT, L4 EECEEL, ARFFoh T b,

22 RBAHZE

FERAFEICIIANLT, —EHRBEASER (BLTS5AER) L, 27 A8 EEK (58
ER)DD2HEVIOERT - Fiidhd, UTFIFNFhOEBR T EOEB AR~ S,

221 —EREBEAFEER (5AEE)
FAMETRT v F ACEHE—ERBOBHAKEEAT 3EBRFETH . v ) -~ Z5AE
BT, —EHEE 227 » TTEALTO 5o (5300 F6 - 5200 BhREIC—T)
BT, t=0TF—"-70-HVIEZHLEL~NOEKIBEEEN L, X5
t =10(sec) THVIEBLEC LICLDHEBNSRT » THRICHD LERBHER L5,
(5200 BEOEBRTEV TENHH LB LTS )




JAERE-M 7450

o EES 2 7~ :
EEF LI L | FOACHE

Bl
R A !
- ////Tmsfvn 0 -0 ‘
] = BB OBES (B)
5 A FEBHKERMAT

K

222 VRAFLRER (5BHEER) ,

g vhv—ARELTAHKEFBT L ACEATEHRTHD, L~ OBEBHE S
Ty hv—OKEBETHD FI v h=w—%Ad——-To—Lfkit, £-/-T78v-F7IC
Epohde

5 BERICIZ, KO2EOARAKEAET - Fitdh Lo

O - FB1
@ ®=-FB2 S \
£E— FRPB&EOANBR-TW 2, TEBLUTREBROL &o
2 - F # V1 V5 By Yy hwikhl kB
B1 . B £ B1 vV5H
B 2 BB B B 2 V1B
A-ri=To— '
—'%—.577'\ — ®Es I~
%K Ng 1 L8772
SF
g wrh=
Vi
7]32“__ Z F—N—TD-F4y
% - TESL+ 2




JAERI-M 74590

; | Air system
| ] | T System
. I !
t U fo Alr! o e X e r-&—m—-”m Ajr
' Pper Orifice | l
i Plenu {:ir i
(W e J
i 1
. oy
m = = .
% = 2 5
2l s g | £5 | |©
=\ b § 5 'gi— E
* s e | 8 z
- t
£ g S -
e o 8 =
o]
21E | o |e
2 ﬁ |
o
8 - 2
‘ I
FA.4
]  F——
Ti Storage Tank-]
L ~[1-Heater
-
Flow Meters =
& 3 GX
t@g:@ 25
Ja
P p—
Suction
Pump

Flow Meters

@ Remote-controlled Valve

Fig. 2.1 Flow Sheet of Test Rig



JAERI-M 7450

60

Heater Rod

pacer Grid

Flow Housing
Thermocouple
SAER
T (Unit : mm)
ti18 (]| %t
|
’
o,
2| |8 11
y
3U f t¢ $
o £
Mt |t ¢t ¢ t @
= g
3L 1 o©
| 2
4 % ' X =
|
cg |
5| @ T ||
© |
{ L1
~J =l =) U O 05 {0 {6

Power Distribution

Fig. 2.2 Crosssection of Test Channel Location of Thermocouples

__7_,



T TR

JAERI-M 7450

3. HMSEL LT — 2B

531 FAFROBE

AEBOEEIAS Table 3.1, Table 32, #0FH, EE~DOREMEEL Fig.31
KRS ZH5 30 ADBRHERR, Bhah, /4 XE2BREINLOBIC, GHIEESEIC
AhEhd. AHESRFT 1 VEANMEEhBER T -7 HICEE I 5, 2 ) -~ AEBRTOT
- BHHEIL, 100Hz/CHTH5,

S X5 YR AMBERKICHET AFELANRBEERCH - CHERSAL, KTy

L F 4 ATRBRBHOSEBICOVWTIIBECTE (B)ABMODT &,

5.2 F-SUBROBME

1 F4v2rBOER .

DB ANBE T -7, BEHFAEL 20 B80T, B AN S, 7 - 73 EREELLETIC
BEEENNEINTED, ChaHWTEF » YA VOTFT A A NBRYEBICER A,
DD LB OBR T — 7 ICEEEEEI N5,

2 REEROFHE ,
BEF-TLORBABEIRE T - 228 0T, BzEEBFHE SN 5,
COREIRL SN AL F I
(a) BB EOER

REBRTHOERAKOEREFig,3.210FRT. Clad i3 SUSBTHAEIZ105mm TH

%o |

NEBITEHEIC 3P D, LN 56.3mm, 85mm, 9.3mm Tl B, cladicBEESHR

AT EICLDRMZY, FEOCEC LA ICKEERK 2 H4 YRBSHENDC LD

2785 Tnd, |

b} HEDHE : ,

RBEOHRIMHHRTH AT &2, Clad AEWNZ N LFORBHBT, —HRICAFHE

B EORBE G, FEFAOBRBEHICLLER LGS EEA SN S LT, BRE
SITEMT 2, EERFEUE r LRt OBKEERTL L, ThbL,

T=T (r, t) . _ . (1
L, BENSBICEWLTS /Ly FRAOREFETE, BHMORABHRIEHE TN

EZON307T, BRBICIUTORRI I Ly FHOEFZHR D ET 5,

BRI EBATOY 73 T EAAIO c1ad(SUS  316) & ORELEEBEE FhEN ay |
ag &9 B &, A -F KT

| Cayg~ Tx107* (m® /h)
ag ~1.6x10"% (uf /h)




JAERI-M 7450

TH0, clad DREOEZEOLHY FRIALO-7'2 T ICH~RT, 20 F6KE00. 7%
S THDBESGET (r, t), clad DRENHET, (r, 1)ET2L, TAOREE
AT, 13, T, RTOHEHBEZE 4T, CHERT—MIUICERICNENESL S, T, BH
Dtz¥y, 77y FNOBEAET, (r, t) Br IS EHET 50 T8,
T, (r, t)=T; (1) ' )
(r) =r=ry )
r, . clad DA
re :clad DA
() B@EEA
v 7R VTHTOREAAEET (r, t) EBLE, BAidclad THhLHDTROHIE
LR HER D L0

) ' ‘ )

(Cp o) V; — == S5 +q V: -G S 4

L, CCTHRFELRYIFZV TS, BF2138USDclad #RLT 3,

Cp | EELHE
p I EE
A BN

Vo 1 clad U EX XD DEHE
S; . cladBEXXOoNEdRE
q” . clad OBHHEBE
Qi clad BHEEH S22 VY T~DOHFE
Q2 : clad » DHSAHI~DERR
S, : clad BEZ4H OAER
@ BREH
@, WXDOT, (r, t),Q, T: (1) DT NTERFMHIT
h R OKHHD S, |

8T, (r, t)

= 5)
3T 0 _ .(

r=0

BERDRED S,

: N
Qi =4 —a—;

6
r=ry, . _
itﬁﬁ@ﬁgm%Méntwébf,

T, (t)=f{t) > given ')

() TEIRH

- men s s e o oo



JAERI .M 7450

Fig.33l0 80T, REK~EHHHB I N AL ORKMA~B TR, 7R MHERZAE
HCELTEY, BEQRYEFAL-KTHEEHLENE, $4DD,
q=0,Q; =0, T (r, t)=T (t)=Const( t<tg ) (8
X500, Fig. 3.3 BT, BBE~OEHHREN, 72 P WA~ OEKIBELE S
néiﬁmﬁﬁ,BwCTﬁ%ﬂﬁ@ﬂMﬂ@ﬁ@%%ﬁﬁﬁéné%@&?50?ﬁb%,
Q: —0 : (tp <t<teg ) 9)
{f) BEERFTHRE
Q@RAZSBICLDEE, @~DMRICLOT, , Q2 KT 5, COE, OXNITLORRA
B’ OBEALEATNE, O
BiEEL R, KRCLDERS NS,
Q: =h (Twall —Tsat )
Twall | RBHERDEE
Tsat :7KOHMEE

Table 3.1 List of Measuring Points and Symbols (Series 5A)

gz?nnel Symbol Item Measuring Point

1 TC3U

2 TC3IM

3 TC3L

4 TC4

5 TC5

g ig; Temperature | Heater Rod Surface

8 TD3M

9 TD3L

10 D5

11 TCST

12 TSGG Primary Loop

13 TUL | Temperature | Upper Plenum (Liquid Phase)

14 TUG Upper Plenum (Gas Phase)

15 PPT Containment

17 PLF Pressure Lower Plenum

18 PUP Upper Plenum

21 DPT3 0-3 ft Core Pressure Difference
22 DPT6 0-6 ft Core Pressure Difference
23 DPTY9 | Differential; 0-9 ft Core Pressure Difference
24 DPTS | Pressure Full Core Pressure Difference
25 DPPM ' Orifice Pressure Difference
26 DPL Loop Pressure Difference

27 DPHT Hold up Tank Pressure Difference
28 ™ Flow Rate Supplied Water

gg % gziEZEi Supplied Power
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Table 3.2 List of Measuring Points and Symbols (Series 5B)

gz?nnel Symbol Item Measuring Point

1 TC4

2 TC5

3 D2 Temperature Heater Rod Surface

4 TD3M

5 TD4

6 TD5

7 TH2

8 TH3U

9 TH3L | Temperature Flow Housing

10 TH4

11 THS
ig ;gi Temperature Upper Plenum Ei?iuiga;ﬁ;se)
14 FDN2Z Flow Rate Core Inlet Flow
15 PPT2 Containment 2
16 PPT1 Pressure Contaimment 1
17 PLP Lower Plenum

18 PUP Upper Plenum

- 19 DPDN Downcomer Pressure Difference

20 DPDO Downcomer Overflow Tank

21 DPT3 Differential 0-3 ft Core Pressure Difference
22 DPTE 0-6 ft Core Pressure Difference
23 DPTS *0~9 ft Core Pressure Difference
24 DPTS Pressure Full Core Pressure Difference
25 DPPM Orifice Pressure Difference

26 DPL Loop Pressure Difference

27 DPHT Hold up Tank Pressure Difference
28 FM Flow Rate Supplied Water to Downcomer

gg ? gziizgi Supplied Power

-1 -
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Table 4,3 Summary of 5A (Low Flooding) Test Run Conditions

Peak |System Inlet Initial|Flow {Inlet

Power |Pressure [Water Rod Housing|Water
Run . Velocity|Temp. Temp. Temp. Run Date

(kW/m) | (kg/cm?a) | (em/sec) | (°C) (°c) (°c)
5201! 1.3 & 5 350 140 120 {520323-1-16
52021 0.8 4 5 330 140 120 |520323-1-17
5203| 0.3 4 5 260 140 120 (520323-1-18
5204 1.3 1 3 270 100 80 [520323-1-19
5205| 0.8 1 5 270 100 80 [520323-1-20
5206 0.3 1 5 310 100 87 |520323-1-21
5301 1.7 1 63 400 100 80 |520318-1- 5
5302( 1.7 1 62 400 100 80 520318-1- 6
5303| 1.7 1 6+2 335 100 80 | 520318-1- 7
5304 1.7 1 6+2 400 100 80 | 520318-1- 8
5305 0.8 1 6-+2 _ 400 100 80 |520318-1- 9
5306 0.4 1 62 400 100 80 |520318-1~10
5308 1.4 1 6+1 400 100 80 | 520318-2- 3
5309 | 1.7 1 61 400 100 80 | 520318-2- 4
5310f 2.2 1 63 400 100 80 | 520318-2- 5
5311 2.2 2 6+3 400 120 100 | 520318-2- 7
5312 1.7 2 6+3 400 120 100 | 520318-2- 8
53137 1.7 2 6+2 400 120 - 100 1520318~2-~ 9
5314 2.2 2 62 400 120 100 |'520318-2-10
5315| 1.7 2 6+1 400 120 100 { 520318-2-11
5317 2.2 4 6-+3 400 140 120 | 520322-1~ 4
5318 1.7 4 63 400 140 120 | 520322-1- 5
5319 1.7 & 6+3 400 140 120 | 520322-1- 6
5320 1.7 4 62 400 140 120 | 520322-1- 7
5321} 2,2 4 6+2 400 140 120 | 520322+1- 8
5322) 2.2 & 6-+1 400 140 120 | 520322-1- 9
5323| 1.7 4 6+1 400 140 120 | 520322-1-10
5324 1.4 1 6+3 400 100 75 | 520323-1- 3
5325 0.8 1 6+3 400 100 75 ;{ 520323~1- 4
5326( 0.4 1 63 400 100 75 | 520323-1- 5
5327 1.7 4 6+2 400 140 120 | 520323-1- 6
5328 2.2 4 G+2 400 140 120 | 520323-1- 8
5329 1,4 4 6+2 400 140 120 | 520323-1-11
5330, 0.8 4 642 400 140 120 .| 520323-1-12
5331, 0.4 4 62 400 140 120 | 520323-1-13

Table 4.4 Summary of 5B (System Effect) Test Run Conditions

Peak |System |Supply |InitiallFlow Inlet|Run

Power |Pressure|Water Rod Housing Water|Mode
Run Velocity|Temp. Temp. Temp, Run Date

(kW/m)| (kg/em?) | (em/sec) | (°C) (°C) (°c)
5504 | 1.7 1 5 270 90 80 | B2 [520324-1- 6
5506! 1.7 1 5 170 120 BO | B2 |520324-1- 8
2507| 1.7 1 5 270 120 80 | Bl 1520324-1- 9
5508| 0 1 5 300 | 300 80 | B2 |520324-1-10
5509 1.7 1 5 450 300 80 | B2 |520324-1-11
5510, 0 1 5 270 200 80 | B2 520324-1-12
5511 1.7 1 5 330 200 80 | B2 |520328-1- 4
5512 1.7 1 5 320 200 80 | Bl ;520328-1- 5
5514 1.7 & 5 200 160 120 | B2 ,1520328-1- 7
5515t 0 4 5 200 200 120 | B2 |520328-1- 8
5516 1.7 4 5 330 200 120 | B2 (520328-1- 9
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ol 12 20 30 40 50
4 T T T T T T - T T T T T T T T
ER -
b
2 r —2
X
)] - )!( -
b
il 1 1 1 1 1 H i i 1 1 1 1 1 i 1]
0 10 20 30 40 50



JAERI-M 7450

DATE = 520323-1-21

RUN NO. 5206

o Lol 0 (1] - m o
m O [an] o (=] o= o
o — — p— p— — — (O
—_— T T T —
@ —
m Lz
] ] —o
~F = i
"
wr —w
[12]
2] S PN
- -[=
M- —m
o T an Y
? L
(s (]
™~ o~
o o
— —_—
o A
ok =
Ll g —r~
wr o
- 1w
- A
o -
o~ e
o 1 1 4 ©
—_
@ ~ [1:] w - o o
[} o o o o o o
— — — — — — —

CH®* Z2wxl/93M) XN14 LYK

ATsar (L0

50

40

30

20

10

[=3 o o
8 =] =] 8 8 B8
w w -t o™ [3¥] — o
T T T T T 1 T
- B
[
T-
Fow
©
o
.
5]
| T | RN TR NN SN S S I
[ =]
8 g 8 3 8 =
@D [¥e] - ™ o~ — &

(D H* 2%/ THIH)

IN3IJT44303 Y3I4SNHYL LH3M

B0

a0

30

20

10

)

SEC

TIMEI




[

1000

g03

a0n

400

100

Z90

150

o
=3

)

JAERI-M 7450

RUN N2 x 5208 { 1OF 2 PEAK POWER * 0.3 KhW/M
. INLET WARTER TEMP. * 87 .C !
CATE » 520223-1-21 et - P - !
SYSTEM PRESSURE * | KG/CM=xZH
! i T T T T - T T T T T H T T
- ; o4 eTC4
F : A5 % TCE i
‘ + 7 %102 i
o x 8 x TO3M 1
| o 1G04 |
! ]
| i
! R Rt s s
b i
l_ IR SO S i L —— L L 1 1 1 1 N [ S RS U Y SR S
i 30 5 a3 iZ0 ] 1E0
ri# 5 7T 0CR FLoaonn e sEC
* [ 207 4
T T i U T T T T T T T T ‘_ T T T
: @ 13 = TUL _
| & V4 x TG |
P 4
2 ‘--,,...—-«‘8——':’—‘_:{%‘“ e ok e e S ]
i 1 ' ——— 1 L H N R T R S L L L A ! 2
I 0 G0 S 170 =0 180

1000

900

400

500

450

300

200

100

50




e S

)

CM. AQ.

SSURE !

-
=

PR

)

CM. AQ.

(

DIFFERENTIAL PRESSURE

JAERI-M 7450

RUN KNG = 5206 C 3 0F 40

1000 g e Y T T T T T T T T T T T T 1000
L ™ 15 % PPT ]
A 17 % PLP
T + 18=PUP ] P
800 4 8co
700 - 41 o0
600 [ <4 B0C
son F <4 500
|- _I
anz r 400
g i, 1, A
| MWWWVQM MF‘ |
0 4 300
20 . 4 200
e b 4 100
0 st ittt 0 - 313 l * e-é R 120 150 s °
T ME AFTER FLOODCCSEC
RUN NO x 5206 ( 4 OF 4 )
200 T T T t T T T T T T T T T T T T T T T 500
L @ 21 = DPT3 4
A& 27 % DPTG
L + 23=0PTg ] 40
L x 24 » DPTS g
- < Z26=0P | o0
L .J ¢ Or [

L y 4 380
0 » 4 300
- ik B
250 | 4 250
200 | - 200
150 | . . ‘ £ 4 is0
we - s Brp 1 1m0
50 4 sb
. - o - Eora . ol p
0 = 120 150 60 U

TIME RFTER FLQOUODDTC SEC)




M

(

ELEVATION

L BERERARSSRARRRRRERNES

*
*
*

JAERI-M 7450

L]

RUN ™0, 3301+ L. .8 DATE w 320318 =1 -3 3

*

LA L2 22T TS ALY 2

'RUN CONDITIONS

40

40
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INLET wATER TEMPERATURE =~ 8¢ C
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]
TEMPERATUR PROFILE
INITIAL  TURNAROUND TURNARQUND QUENCH QIJENCH
CH.NQ.  SYMBOL TEMP . TIME TEMP, TIME TEMP.,
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INLET ~ATER TEMPERATURE b= o) «C
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|
TEMFERATUR  PROFILE
INITTAL TURNARQUND TURNARQUND QUENCH QUENCH
CHiNOs  SYMBOL  TEMP. TIME TEMP. TIME TEMP,
¢ .C) ( SEC ) { +C ) { StC ) ¢ ,C)
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2] TOAM 404 . S4.75 657, 62,00 649,
0 20 40 60 BO 100
4 T T T T T T T T T T T T T T T 4
3 r ' q43
z r -2
bt
1+ Ki 49
=
1] 1 [ 1 1 i H 1 1 1 L 1 i L L 1 0
a 20 40 B0 80 . 100
TIMEI SEC }



HEART FLUX [KCAL/M=x2.H)

HEAT TRANSFER COEFFICIENT (KCAL/Mx%2.H.C)
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SYSTEM PRESSURE ' 4 KG/CMu®2A
INLET WATER TEMPERATURE 120 .C
INLET wATER VELOCITY 6 23  CM/SEC
TEMPERATUR PROFILE
INITIAL TURNAROUND  TURNAROUND @UENCH QUENCH
CH.NO.  SYMoL  TEMP, TIME TEMP, TIME TEMP,
¢ .C { SEC ) ¢ +C 3 ( SEC ) ¢ .C)
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*  RUN NO, 5320 DATE # 520322 = 1 =7 3
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RUN CONDITIONS
PEAK POWER 1.6 Kw/H
SYSTEM PRESSURE 4 KG/CM##2ZA
INLET wATER TEMPERATURE 120 C
INLET WATER VELOCITY 632 CWSEC
TEMPERATUR PRUF ILE
[NETIAL TURNARCLND TURNAROUND QUENCH SUENCH
CHiNO»  SYMEOL  TEMP. T(ME TEMP, TIME TEMP,
t .C) ( SEC 3 €2 ¢ SEC ) ¢ ,C)
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PEAK POWER 5.1 K/ -
SYSTEM PRESSURE 4 KG/CHuuZA
INLET wATER TEMRERATURE [2p .C .
INLET #ATER VELOCITY 62 CM/SEC
TEMPERATUR PROFILE
INETIAL  TURNAROUND  TURNAROUND QUENCH BUENCH
CH«NC: SYMBOL  TEMP, TIME TEMP, TIME TEMP,
£ +C ) € SEC ) ¢ .C ( SEC ) ¢ .C)
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C 20 40 60 a0 100
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RUN CONDITIONS
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PEAK PONER §.6 kw4
SYSTEM PRESSURE 4 KQ/CMu#2A
INLET wATER TEMPERATURE 120 ..
INLET wATER VELOCITY & -1  CM/SEC
TEMPERATUR  PROFILE
INITIAL  TURNAROUND TURNAROUND WUENCH QUENTCH
CH.i0« SYMBOL TEMP, T IME TEMP ., TiME TEMP,
C .C { 5EC ) ( .C1 ( SEC ¢t .C
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% RUN ND, 5324 C DATE % 520323 = 1 = 3
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RUN CONDITIONS

o . -

PEAK POWEK 1.3 Kw/M
SYSTEM PRESSURE 1 KG/CHRR2A
INLET wATER TEMPERATURE 7% .C

INLET wATER VELOCITY £§=>3 CM/SEC

T i i S O s ke

TEMPERATUR PROFILE
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, INITIAL TURNARQUND  TUANARQUND WUENCH @UENCH
CHoND,» SYMBOL  TEMB, TIME TEMP, TIME TEMP,
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HRTE x 520323-1-5 SYSTEM PRESSURE % 1 KG/CMwx2R
1000 T T i 1 T T T T 7 T T T T T T T T T T T T T T T
i © 4 xTC4
A5 %= TC5
900 | + 7 =TD2
X 6 = TO3M
o | o 10 % T05
700
BOC |
506 B
400 F
300
200
180 < Y. -
D i 1 1 1 | 1 L 1 i L 1 1 i L 1 1 1 | 1 L 1 1 |
0 30 80 90 120 S0
TIME RFTER FLOCOB ( SEC )
RUN NO = 5326 [ 2 0F 4 )
500 T T T | — T T T T T T T T T T T T T T T T T T T
- ® 13 % TUL
o L A 14 % TUG
400 |
380+
300
250 |
200
150 F
100 __m ﬁ (DA
Fas Syt . ‘
50 F
D i ] 1 I 1 ~L L 4 4 I 1 i L i 1 1 1 1 1 1 11 1 1 I}
0 30 60 50 120 150
TIME BRFTER FLOODT SEC -

—138 ~

1000

900

800

700

600

500

400

300

200

100

500

450

400

350

300

250

200

150

100

S0



W

]

CM. AQ.

PRESSURET

CM. AOQ. }

(

DIFFERENTIAL PRESSURE

1000

900

70U

600

500

400

300

200

100

500

450

400

350

300

200

150

100

RUN NO = 5326

( 30F 4

JAERI-M 7450

)

O 15 = PPT
A 17 =PLP
+ 18 = PUP

30
AFTER

BIU =0l “ % *

FLOOD I SEC )

ap

150

| 1

T T T

21 = DPT3
22 = DPT6
23 = DPTS
24 % DPTS
26 % DPL

27 % OPHT

POEX+PA

30

0
TIME

RUN NO = 5326 ( 4 0F 4 )

L’—.;wAA? A La:“‘-?u-“l—
TIME

AFTER
_139'_

BE 80 120
FLOOD( SEC )

180

1000

200

800

700

£00

S00

400

300

200

100

500

450

400

350

300

250

200

150

100

50



JAERI~M 7450 .

0 8 16 24
: TIME L SEC )

- 140 -

V.lfil-***f'l!*_l**l*.ﬂl’**&f
5 _ et - i
S — J* . RUN NGO, 3327 « “ DATE # 520323 ~ 1 - &
: S A — DATE #* 2¢cld20 = 1 =8,
L ~ O ERRRREEAAR AR )
S I . RN CONDITTORG = o s iebncmecs o B
T BEAK POWER T T 1.6 KW/M
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* RUn ND, 5329 » ¢ DATE # 520323 = 1 =11 )
» » : :
L TR LIS E S X L I Y 39 Y
RUN CONDITIONS
PEAK POWER 1.2 KW/M
SYSTEM PRESSURE 4 KG/ChMun2A
INLET wATER TEMPERATURE 1290 .C
IMLET wATER VELGCITY 6 92 CM/SEC
TEMPERATUR  PRCF ILE
INITIAL  TURNAROUND  TURNARGUND &UENCH GUENCH
CHeNQs SYWBOL  TEME, TIME TEMP, TIME TEMP,
¢ ¢ SEC ) ¢ .C) ¢ Se€ D € .C )
4 TC4 253, 12.25 27z, 14,50 269,
7 ToZ 313, £5,50 458, 12.7% 403,
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INLET WATER TEMPERATURE {29 ' C
INLET WATER VELOC[TY iy CM/SEC
TEMPERATUR PROFILE
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» RUN NO, 5513 - ( DATE » 520328 « 1 ~ 48
» *

AT U g W

o 0 G W

RUN CONDITIONS

- - g T -

PEAK POWER

SYSTEM PRESSURE

o] Kw/M
4 KGICMRE2A

INLET WATER TEMPERATUKE 120 1<
INLET WATER VELOCITY 5 CM/SEC
TEMPERATUR PROFILE
INITIAL TURNARQUND TURNAROUND QUENCH QUENCH
CH,NO, SYMBOL TEMP, TIME TEMP, TIME TEMP,
( ,C) ( SEC ) € ,C2 ( SEC 3 CaC)
3 T2 le8, 43,75 170, 0.0 0.
3 TD3M 175, 0.0 O 0.0 0
] TD4 189, 10,25 180, C.0 [+1}
0 20 40 B 80 100
4 T T T T T T T T ¥ T T 4

1 1 i 1 [ 1 1 i

0 20 40 60
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RUN NO = 5515 (1 0F 4! PERK POWER cx 0.0 KWAM
- INLET WATER TEMP. = 120 .C
ORTE « 520328-1-8 SYSTEM PRESSURE x 4 KG/CMxx2R
T T T T T i S S S e e s S m e Mt e i (s B pa E Sy SN B N SR A AR B B LR | 1008
- 01 =TC4 4
A2 «TC5
i + 3 =102 T S0
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+6 =05 ] M0
L 4 700
L 4 s0o
L 500
L 4 400
| 4 300
4 200
L 4 100
L i A 1 L J; i 1 1.1 1 J. 1 1 1 1 a? H " 1 1 ]!uo 1 L A 1 1150 i L L ]‘260 L L L L 2%[] L i S i aﬂou
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A8 = TH3U
i + 9 = TH3L 456
L X 10 = TH4 .
¢ 11 =THS
i a 12xTUG ] *°
- X 13=TUL -
- 4 30
L 4 %0
| 4 250
4 200
4 150
| 4 100
L 4 s0
- 1 u 1 - + 1 L ll'hl l“: 1 1 1 1 i 1‘1‘! 1 1 1 i 1 H |
0 50 100 150 200 250 300°
T IME AFTER FLOODI SEC)

— 194 -



)

CM. AQ.

PRESSURE!

]

CM. RO.

(

DIFFERENTIAL PRESSURE

100G

900

800

00

60D

500

400

oo

100

500

450

400

350

300

250

200

150

100

JAERI-M 7450

TIME AFTER FLOCOODTI SEC)
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RUN NO = 5515 ( 3 0F 4)
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LAX TS L LS 222 st 2y
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*

RUN NO.,

*
2516 *
*

LI 22 s s st Ll )

- -

HUN CONDITIONS

( DATE # 520328 = 1 = 9 )
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PEAK POWER 1.7 KW/M
SYSTEM PRESSURE 4 KG/CH##2A
INLET WATER TEMPERATURE 120 ,C
[NLET WATER VELOCITY 5 CM/SEC
i
TEMPERATUR PROFILE
INITIAL TURNARGUND  TURNAROUND GUENCH WUENCH
CH(NG, SYMeOL TEMR, TIME TEMP . TIME TEMP,
( +C ( SEC )  .C 2 t sEC 3 « .C)
3 TDe 260, 86,50 483, 102,50 458,
$ Tb4 261, 27,25 328, 26473 327,
g 30 80 a0 120 150
4 1 T T T T T 1 T T T T T T 4
-3
X
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b] 30 60 o0 120 180
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OATE = 520328-1-9
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Appendix - (1)

FDN2 vww-ﬂwwwmmq«wvuﬁww\/vmmmwm’\—m“wﬂ”d !%
DPTS e N e e '\r‘\-‘\'\‘-\\ﬁ.\r‘-\ e s AT L B e TR v\,«\-\‘r\‘_
DPPM | s VARA \/\M\/‘J\r\;\:\f\f\ L A A g

DPHT —_A e e v A \-\-’\mf\_:\«\-’\‘-‘V\‘f\‘;’\j\,‘\;\f\,-\r\,-\ N W PO .

RUN 5504

1 j ] ]
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TIME AFTER FLOOD (sec)
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Appendix - (1)

TIME AFTER FLOOD (sec)
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] RUN 5506 [
FDN2 | ;'AWJ\MN"M'WMM*"“’VW“"”L'M“\JVU\M’\«M-\’V’V\JWW%'L K
DPTS i e e s A e A A i s A L

) DPPM 7 e -.M‘\»-'\,M'\,l\,’\.-’\.'\-\-\f\.’\f\!\f\fﬂ\/\» AR A A A AL A A A A A I~
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Appendix - (11)
1 ! L

_RUN 5508
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Appendix - (iv)

0 ' 200
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Appendix - {v)

| : 1 i
] RUN 5512
A MAMRANAAPMAAANA Y DA ANV WY WAoo :
;\\ A \1'\’\ \ﬂ \'\ '\;\ ‘\r‘\,‘\i‘\-’r\;-\‘f\‘f*\ll‘! A '\,\f\\ \{\/\; \,-'\/\\, LARAAAAAR AR n
‘ 1K .!\! ‘\ 'M\ I r / ‘ AN AR A AR A A A AU A s B
| iﬂr\;"\! JWU N |
1 i
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: T 1 1
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1 | 1
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! .
FDNZ |- -.r\,-v'\,~-><Mw-fv\f‘;\,.—-‘\z\—-w\;\w\.-'\f\,rm»—.,\-\ﬁ»\,-w\,—\r\m.;vqj ﬂ(
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Appendix - (vi)

1 L I
i RUN 5515 [
7 -
FDNZ oo et ans oactamitem s s i - o
DPTS A e T TR L R U L e T S et A i e A e Ty e _
DPPM B r e s A RS T S BT LV L U R e e I L A e i
DPHT e s s AR A TG S A T e e VRO R LT S N e s e e —
T 1 I
0 100 200 300 400
TIME AFTER FLOOD (sec)
L 1 {
- : -
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F DN2 i A \'v'\(\.‘ﬁr’\:\-\,-‘\‘l\!;(f\M-’\!\.f\jn\_f\j\f\fv\;\/\-ﬁ/ \v-’\f\[\m"-»w\'\,ﬂ/\w'\-'\_’\u"\#'\;"-'\
DPTS - ""’\“”'\,‘L ﬂl\,ﬂl'\f\{\r\l\ U\j\\ X\)\‘\"\'f\,‘\’\w A A N
T TR RERRRHE P : -
- |
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ek 2. vV X5 EHRTF — 2EF — FENE

8 2ELTyY -~ A5 EBRTHBONLT - 220BLTHAUKR T -7TORE L ZDRF
%icdo . ,

Appendix 2RISR T - 7ICIHEHE3I0Fx» 2L D025 BEDET -4 &, L7
v F B OEE T — 21000 T2 0.01 BDEROT — 2 BREE008IKH 0BHNT NS,

EOLBORKIILTOEN TH S,

DATE =8 B A
IDATE-INO-ITST OETELNTH S0

RUNNO, RN EZBREE (RNOETEL NTH B, )

E kU EE (volt)

Uin FLREFAEE (cm sec)

“Tin HEAKRE (C) (ITINDETEBNTI 5, )

TW . RAKOPWEE (C)

"TH . WA ERE (T)

WST E?kﬁﬁ?éﬁiﬂ ( sec)

MAXBLK F—EDT 0 IRk

ORIGTAPE B - 4@E7 -7 VOLEE

DT F— 2 OIEHERE  (sec)

v BEEENELN T AEHK
7i#, Note iCH A S OEKIIROHAY TH %o

MAXCH Fxrri@¥(=30)

MAXTIM 7 -2 OE¥

1CH FrriET

DATA (I 7 -4

KKK 7T VFLTOARET -2 DEY

ICHQ JIVFLTOBF 2 LET

TQUEN Ve

ILL L 2T -2 OEE

DATQEN (I} JLYFF -4

NMAX MmERT —2EE

TEMP (1) REF -2

H(I) BmEE
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Appendix 2 File Name J2973. REFL0300, V0OL=002012

Run | E [Uipyi Uino!Tin | TW | TH | WST Orig
Date Iy dwy | (enrsd ol O o0y o0y | (secy MAXBLK| g oo
520318-1- 55301 | 22| 6 1 3 | 80 | 400 | 100 |20.25| 366 | 932502

615302 | 22| 6 ' 3 | 80 |400 | 100 |19.75! 355

705303 | 22| 6 | 2 | 80335 |100 |32.00| 413

85304 | 25/ 6 | 2 | 80 400 [100 |17.00 284

95305 15 6 | 2 | 80 400 |100 |18.00] 558

10/5306 | 10 6 | 2 | 80 | 400 |100 [83.75| 890
520318-2- 35308 | 20| 6 | 1 | 80 | 400 | 100 39.50| 507 | 932503

41530922 6 | 1 | 80400 |100 13.50| 923

55310 | 25 6 | 3 | 80 |400 |100 |26.50| 410

7|5311| 25 6 | 3 100 |400 120 '23.75| 398

8/5312 | 221 6 | 3 |100 | 400 |120 |29.00| 346

9(5313 | 22| 6 | 2 |100 |400 {120 |33.50] 501

10(5314 | 25| 6 | 2 |100 | 120 | 120 |24.25 407

11053151 22| 6 | 1 |100 | 400 |120 |35.00( 463

12(5316 | 25 6 | 1 |100 400 |120 |25.50| 126
520322-1- 415317 | 25 6 | 3 1120 | 400 | 140 |25.50| 441 | 932504

5/5318 (22| 6 | 3 |120 | 400 |140 33.75| 356

65319 |22 6 1 3 |120 | 400 |140 |34.75| 439

715320 | 22 6 | 2 | 120 | 400 | 140 |35.00] 418

85321 | 25 6 | 2 [120 | 400 | 140 {25.75| 364

95322 |25/ 6 | 1 |120 |400 | 140 [19.50! 374

10(5323 1 220 6 | 1 [120 | 400 | 140 |36.00 423
520323-1- 3|5324 20| 6 | 3 | 751400 | 100 |50.25! 465 | 932505

4053251 15| 6 ' 3 | 75| 400 | 100 |21.50] 446

505326 | 10| 6 | 3 | 75 400 | 100 |84.00| 752

615327 22| 6 | 2 1120|400 | 140 |35.25| 373

85328 | 25| 6 | 2 | 120|400 | 140 |27.00| 473

11/5329 0 20| 6 | 2 | 120|400 | 140 43.00] 510

1215330 | 15/ 6 | 2 |120 | 400 | 140 |40.25! 560

135331 10 6 ' 2 |120 | 400 | 140 [85.75 867
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Appendix 2 (cont.) File Name J2973, REFL0300, VOL=002012

Uin _
Run | E or |Tin | TW | TH| WsT orig
Date No. (V)| Vgup |00 (°C)| (°C)| (sec)|MAXBIK| pape
(cm/sec)
520323-1-16 |5201 | 20| 5 120 |350 |140 | 32.25| 494 932505
17(5202 | 15| 5 120 330 [140 | 51.00| 634
18(5203 [ 10 | 5 120 1260 140 | 86.00| 706
19 (5204 | 20| 5 80 |270 /100 13.50 321
2015205 | 20| 5 80 |270 |100 | 24.50 428
2115206 | 10| 5 90 {310 |100 | 37.00| 620
520324-1- 555031 0| 5 80 | 90 | 90 | 65.25| 886 1932506
615504 | 221 5 80 [270 | 90 | 89.25|1081
705505 | ol 5 80 |100 1120 | 72.00| 1072
8|5506 | 22| 5 80 |170 |120 | 95.50 1212
915507 1 22| 5 80 | 270 |120 | 10.50 632
11/5509 | 22| 5 80 | 450 {300 | 87.50| 1130
105508 | 0| 5 80 | 300 |300 | 87.50/1099
1215510 0| 5 80 | 270 | 200 | 98.75|1137
520328-1- 4(5511 | 22| 5 80 {330 | 200 | 97.75/1468 |932507
505512 | 22| 5 80 | 320 200 | 28.00} 1161
6/5513| o0 4 120 | 160 | 160 | 87.25 1219
7155141 22| 5 120 | 200 | 160 | 122.75 1112
8|5515| 0| 5 120 | 200 | 200 | 122.75 1214
9|5516 | 22| 5 120 | 330 | 200 | 142.25 1261

NOTE: WRITE FORMAT

i) 1IDATE, INO, ITST, DT, MAXCH, MAXTIM, ITIN, WST
ii) ICH, (DATA(I), I=1, MAXTIM)

% MAXCH
1ii) KKK
IF, KKK ¥ 0
( iv) ICHQ, TQUEN, ILL, (DATOEN(I), I=1, ILL)

}*m
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